The proposed role of glutamine in some cells of the immune system and speculative consequences for the whole animal.
The activity of glutaminase is high in lymphoid organs, lymphocytes and macrophages and increases in the popliteal lymph node in response to an immunological challenge. Consistent with this high activity, glutamine is utilised at a high rate by resting lymphocytes and macrophages in culture. Mitogenic stimulation of lymphocytes increases both glutaminase activity and the rate of glutamine utilisation. The major products of glutamine utilisation by lymphocytes and macrophages in culture are glutamate, aspartate, lactate and ammonia; < 25% of the glutamine used is completely oxidised. It is suggested that the high rate of glutamine utilisation by cells of the immune system serves to maintain a high intracellular concentration of intermediates of biosynthetic pathways such that optimal rates of DNA, RNA and protein synthesis can be maintained. In the absence of glutamine, lymphocytes do not proliferate in vitro; proliferation increases greatly as the glutamine concentration increases. The synthesis of interleukin-2 by lymphocytes and of interleukin-1 by macrophages is glutamine-dependent. Macrophage-mediated phagocytosis is influenced by glutamine availability. Glutamine is synthesized in skeletal muscle. Skeletal muscle and plasma glutamine levels are lowered by sepsis, injury, burns, surgery and endurance exercise and in the overtrained athlete. These observations indicate that a significant depletion of the skeletal muscle glutamine pool is characteristic of trauma and it has been suggested that the lowered plasma glutamine concentration contributes, at least in part, to the immunosuppression which accompanies such situations. Beneficial effects of the provision of glutamine or its precursors have been reported in patients following surgery, radiation treatment or bone marrow transplantation or suffering from injury, sepsis or burns.